Rapid LC-TOFMS method for identification of binding sites of covalent acylglucuronide-albumin complexes.
A method for rapid identification of binding sites of covalent adducts was developed using delta bilirubin as a model compound. Delta bilirubin, containing intact human serum albumin (HSA), was digested with trypsin and the peptide fragments were monitored at 436 nm, but no predominant peaks were detected indicating the instability of the digested peptides containing bilirubin-related compounds. Therefore, the high-performance liquid chromatography time-of-flight mass spectrometer (LC-TOFMS) data of digested fragments of delta bilirubin were compared with those of control digests of HSA, revealing a characteristic peptide in the digest mixture of delta bilirubin. This peptide was sequenced by high-performance liquid chromatography time-of-flight tandem mass spectrometry (LC-TOFMS/MS) and identified as LDELRDEGKASSAK (Leu182 to Lys195) with a modification of a 178 Da increase at Lys190. This indicated the Lys190 to be a predominant covalent binding site of BGs on HSA via the imine mechanism and the binding between the bilirubin moiety and the glucuronic acid moiety to be unstable to digestion with trypsin. The method of comparing LC-TOFMS data requires no specific detection such as fluorescence or radioactivity for every compound. This should accelerate the structure elucidation of covalent adducts and be helpful for studying the relationship between the structure of ligands and specific binding sites.